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(54) Method for manufacturing a sleeve-formed stent from foil material, and stent obtained with 
said method 

(57) Method for manufacturing from foil material a 
sleeve-formed stent filled with curable material, accord- 
ing to which a single-walled basic sleeve is folded back 
into itself so as to form a double-walled sleeve portion, 
curable material is arranged in the space between both 
walls of the double-walled sleeve portion, and the 
extending single-walled sleeve portion is folded back 
over the outer wall of the double-walled sleeve portion 
and connected thereto. 
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Description 

The invention relates to a method for manufacturing 
from foil material a double-walled sleeve formed stent 
closed at both ends having curable material enclosed 
between the walls. 

Such a stent and a method for manufacturing 
thereof are described in EP-A-0 61 7 930 in the name of 
applicant 

The invention has for its object to improve the 
known method in such a way that it is specifically suita- 
ble for industrial application, so that stents of different 
sizes can be realized swiftly and accurately. 

According to the invention this object is achieved by 
a method comprising the steps of: 

forming from foil material single-walled basic sleeve 
with a diameter related to the diameter of the stent 
to be formed, 

folding back into itself a portion of this single sleeve 
so as to form a double-walled sleeve portion 
wherein the distance between both walls lying at a 
distance relative to one another is related to the 
length of the stent to be formed, and having a sin- 
gle-walled sleeve portion adjoining thereto, 
arranging curable material in the space between 
both walls of the double-walled sleeve portion, 
folding back the single-walled sleeve portion 
extending beyond the end of the double-walled 
sleeve portion over the outer wall of the double- 
walled sleeve portion and connecting said folded 
back portion to said outer wall. 

The method steps according to the invention can be 
performed mechanically by means of simple auxiliary 
tools so that the object of the invention: rationally manu- 
facturing stents - can be realized. 

The method according to the invention is preferably 
performed in the way described in claims 2-6. 

The right applied for extends also to a stent 
obtained by using the method as described above. 

A special effect of the method according to the 
invention is that it is possible herewith to realize stents 
of larger sizes in a rational manner. Such stents have 
the advantage that it is possible to support therewith a 
body vessel, for example a blood vessel, over a larger 
extent (e.g. 10 to 15 cm). Moreover, the desired local 
stiffness of the stent can be varied by applying distrib- 
uted over the length a more or less thick layer of curable 
material received in absorbing material. 

The invention is illustrated by means of the drawing, 
in which: 

Fig. 1 shows a longitudinal section of a stent 

known as such, 

Fig. 2 a perspective view of the sleeve used 

with the method according to the inven- 
tion, 



Figs. 3a-3e show schematically and in longitudinal 
section the several steps of the method 
according to the invention, 

Figs. 4a -4b show schematically and in longitudinal 
s section two steps of an alternative of 

this method, 

Figs. 5a-5c show schematically a method for manu- 
facturing the basic sleeve, 

Fig. 6 is perspective representation of the 

10 basic sleeve obtained according to Figs. 

5a-5c. 

Fig. 1 shows a longitudinal section of a stent, indi- 
cated integrally with the reference numeral 2, of the kind 

is known as such from EP-A-0 521 573 and EP-A-0 617 
930, both in the name of applicant. The stent 2 essen- 
tially exists of an elongated double-walled sleeve 4 of 
suitable foil material, for example teflon, which is closed 
in itself. In the space between the walls 6a, 6b curable 

20 material 8 is arranged which preferable is received in 
mesh-like material in the way described in EP-A-0 617 
930. As described in that publication such a stent is 
introduced through a catheter to the right position in a 
body vessel, by means of a carrier - and positioning bal- 

25 loon; subsequently the balloon is expanded by supply- 
ing thereto a medium under pressure whereby also the 
stent adopts the ultimate cylindrical form, while adapting 
to the wail profile of the vessel and subsequently the 
curable material is made to cure by irradiation with a 

30 suitable radiation, for example UV radiation. When the 
curing is finished, the stent has become dimensionally 
stable and is anchored fixedly in the body vessel. 

EP-A-0 617 930 already describes a method for 
manufacturing such a stent; the invention has for its 

35 object to provide an improved method specifically suita- 
ble for large scale industrial manufacturing. 

According to the invention starting point is a sleeve 
from foil material closed in itself as drawn in perspective 
in Fig. 2, and referenced therein with reference numeral 

40 1 o. This sleeve 1 0 has a diameter d related to the diam- 
eter of the stent ultimately to be formed. 

From the sleeve 10 first a double-walled sleeve is 
formed, for which the invention offers to possibilities 
which are illustrated by Figs. 3a-3e at the one hand and 

45 Figs. 4a-4b at the other hand. 

Fig. 3a shows how sleeve 10 is folded outward with 
its end 12 over a circular guiding edge 14 and subse- 
quently is pulled further by grippers not shown to the sit- 
uation indicated with 12a in Fig. 3b, in the direction of 

so arrow 1 6 over a distance I which is related to the length 
of the stent ultimately to be formed. 

Subsequently, the guiding edge 14 is removed and 
the sleeve 10 which is now partly double-walled, is 
arranged on a mandrel 18 - see Fig. 3c - whereafter 

55 inside the double-walled portion the curable material 20 
received in suitable mesh-like material, is arranged. 
Using a guiding member 22 with circular edge 24, which 
is arranged around the edge 26 of sleeve 10, this edge 
26 is pulled upward by means of suitable grippers not 



EP 0 723 766 A1 



shown, in the direction of arrows 28, meanwhile moving 
the guiding member 22 in the direction of arrow 30, until 
edge 26 closes around the outer wall 12a of the sleeve 
10. until the situation shown in Fig. 3d is obtained. 
Finally, the edge 26 is f ixed to the outer wall 12a at posi- 
tion 32 and the stent 34 is ready - see Fig. 3c. 

Forming the double-walled sleeve is also possible, 
as Figs. 4a-4b show, by pulling a sleeve 40 from the out- 
side to the inside over a cylindrical guiding edge 42 in 
the direction of arrows 44 to the configuration shown in 
Fig. 4b; thereafter the same steps are performed as 
described above. 

According to the invention the sleeve is preferably 
obtained by starting with a folded foil 50 according to 
Fig. 5a, both foil parts 50a, 50b lying onto each other 
are connected to one another by a continuous elongate 
weld 54, at a distance b of the fold 52, which distance b 
is related to the diameter of the stent ultimately to be 
manufactured (2b = tiD ). Subsequently, the foil mate- 
rial is cut at position 56, just beyond weld 54, resulting in 
the situation according to Fig. 5c and a sleeve 58 having 
a configuration as shown in Fig. 5. In practice, the edges 
56a extending over a short distance appear to produce 
absolutely no hindrance. 

It will be clear that the method as described above 
is specifically suitable for industrial manufacturing; the 
man skilled in the art will be able to design the neces- 
sary auxiliary elements (guiding parts, grippers, driving 
members, etc.). 
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Method for manufacturing from foil material a dou- 
ble-wailed sleeve-formed stent closed at both ends 
and having curable material enclosed between the 
walls, characterized by: 



30 



35 



enclosing the double-wailed sleeve portion and 
being movable relative thereto. 

Method according to claims 1-2, characterized in 
that the step of folding back into itself a portion of 
the single sleeve is executed while using a guiding 
edge enclosing said sleeve and pulling the single 
sleeve outwardly over said edge, over a distance 
related to the length of the stent to be formed. 

Method according to claims 1-2, characterized in 
that the step of folding back into itself of the single 
sleeve is executed while using a guiding edge situ- 
ated within said sleeve and pulling the single sleeve 
inwardly over said edge, over a distance related to 
the length of the stent to be formed. 

5. Method according to claims 1-4, characterized in 
that the single sleeve portion is formed by: 

folding double a sheet of foil material, 
welding together both sheet portions at a dis- 
tance of the fold, determined by the desired 
sleeve diameter, according to a line parallel to 
the fold, 

- cutting the material along the weld at the side 
facing away from the fold. 

6. Method according to claims 1-5, characterized in 
that the curable material arranged in absorbent 
material is supplied over the length in a more or 
less thick layer. 

7. Stent obtained with the method according to claims 
1-6. 



2. 



forming from foil material a single-walled basic 
sleeve with a diameter related to the diameter 
of the stent to be formed, 
folding back into itself a portion of this single 
sleeve so as to form a double-walled sleeve 
portion wherein the distance between both 
spaced apart walls is related to the length of 
the stent to be formed, and with an adjoining 
single-walled sleeve portion, 
arranging curable material in the space 
between both walls of the double-walled sleeve 
portion, 

folding back the single-walled sleeve portion 
extending beyond the end of the double-walled 
sleeve portion over the outer wall of the double- 
walled sleeve portion and connecting said 
folded-back portion to said outer wall. 

Method according to claim 1 , characterized in that 
the step of folding back the extending single sleeve 
portion is executed while using a guiding member 
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